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PROBLEM TO BE SOLVED: To improve stability at high temp, without depending on the specific surface area of active particles 
by forming a center layer comprising lithium nickel multiple oxide and a surface layer comprising lithium cobalt multiple oxide and 
specifying the cobalt/(nickel + cobalt) atomic ratio from the particle surface to a specified depth. 

SOLUTION: A slurry is prepared by dispersing a nickel hydroxide powder in water, and a cobalt salt soln. and a caustic alkali 
solution are continuously added to the slurry in the presence of ammonium ion to effect the reaction to coat the surface of 
nickel oxide particles with cobalt hydroxide. The obtd. particles are mixed with lithium hydroxide and calcined to obtain a 
particulate compsn. of a two-layer structure having 3 to 100/*m average particle size. The obtd. particle has the center layer of 
lithium nickel multiple oxide and the surface layer of lithium cobalt multiple oxide and has 0.2 to 1 atomic ratio of cobalt/(nickel 
+ cobalt) from the particle surface to 0.1/*m depth. 
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Hf#(S^*, 7 0 0tt'lOWMLt, JSfetf>t&* 

£>, *'L*M«!J ^^A=^^r/u«^fk;«i (LiNiO 
(LiCoo. 9Feo. 1O2) ^b^5 2 Jft*|i£cn 

0. 2^±f*)oto 
[0 0 6 1] H3Sfefifij5 

- - 7 /r/u^^n/</u |>^/UM:8 5 : 1 5 <^>{b^ 

0»5fc|t, ttfl^l6 0mv/gt^of; 0 
50 [0 0 6 2] wCO^c^Tk^fk-y^yU^^/U h 1 8. 
54g£rl. 0 L^ScO^^^ fc*— # — ^COTKO. 1L 

VM.'CJ-^ftZET. ffi&^stsl' b7km& (1. 2^/uX 
L) 68. OmL^i t'-^ -€r«ffl L^cft, 

hH^^TK^ (0. 4 4WL) ^^S^^yiCT 

1. 0mL/^fl^lCT8B#»x.fc o CCOji^lCL 
-Ct#6tLfcrt^^i«ig, *«cU 6 one 

40 -e-0ft«Lt, M2 6g^ilt 

[0 0 6 3] CWft^^XittlHlW^ffLfct w^>. tK^ 
(Nio. as Coo. is (O 

h) 2) wf-^^iiig^ti, i/c. ccom^fi, * 

t£Z>*><»X'Z>r>tl 0 MIC, ^»EPMA (ST-* 

*Ji »lc =1 ^</U h tfttHtimfc LX\<*Z>Z±fcm&£ 
50 [0 0 6 4] £JLh*>£*ftt*a*«>, ilBtt-T-tt, 
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iMSAttcO^SffcjrL^A'ri^/U h (Nio. h.sCo 
o. is (OH) 2) T^/j^K M«d*#ft«<07K» 
fknx</Uh (Co (OH) a) a»bfc*IMItt(£##W 

[0 0 6,5] ~<7)tfr;fc9. 2 8 g^mtV U— tK 
&4. 2g^I^Lfdl 7/^tSl^ol£(:Ati, K 

&'&tz 0 wCOSHtn*. Xi»lEjflf, epmaicJ:5 3a> 

"P'OSIW y ^£ A — ^/>ryU=2/<yU MS^BMbftl ( L i N 
i o . « 5 C o o . i 5 O 2 ) A»P>/£9 « ^/Igtf^ y f 

(LiCoOa) 2« 

0. 2^±t?foofc 0 
[0 0 6 6] MMMG 

1 KT1H« Lfc«*0**fb= * >5r/M»* 1 8 . 
54g£rl. 0 L^gCO;ff^X fcf— # — •t'^TKO. 1L 

i^»Lt^7 y — $r?#fc 0 ^co^^y-tc, r >-e^ 

L) 5 0. OmL^Di fcT— # — £&P^ LAcf£, 

L*^«b, m.mif*&o. 5 L/&<r>m&izx*7 y- 

hy»>^7K^f^ (0. 3 2WD ^^fiTK^-ricx 

1. 0 mL/^^CT8 P#nH^D^/c 0 ~ (7) J; ^CL 

[0 0 6 7] rcoJf&^^rXlllHHff^WL^i^C^, 7kS£ 
it^y^r^ (N i (OH) 2) <nt- ?<n^m%Z£ti, 

[0068] jeJL±o»wtt*^e>, -his«mi. 

^«JH4^*|Mbsi y -jr/u (n i (OH) 2) a*5>fc 
"9, *JlSl5/5S#fiK^*Kfb3^^h (Co (O 

[0 0 6 9] ^(D&M9. 2 8 glCTK^iby 
&4. 2g^Lfc«, 7/u^tt!5ol£|cAii, S£ 
7 0 0tT5^lMLt, M^*^ 

y ^ £ A- y >TJVl&%m\LSfo ( L i N i O 2 ) 7^ 

e>fc'j* *»«^y^»>A3^</u htt^ifefkft (Lie 

0O2) 7)^^*2lB«ig<0«tta^T-feSwi^5t!g 
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0. 1 /im(^^$it'(7)^/N/l/h/ (^7^/l/+3/</l/ 
h) JR^tfcfcjHtLfctw^. 0. 2^±-C*>ofc 0 
[0 0 7 0] H%0l 7 
*jfcS«l«C-C«RLfc»*W**fc=y-5r/Wl 8. 5 4 
g£rl. 0 L^S^^y^ tr— 27-^cotKO, l LC^ 

»Ltx7i;-r#t 0 w<nx^y— ic, t>-^-£a - 

<<JrlsftlET. ffi»="</uh*jgjfc (1. 2^/u/L) 
5 0. OmL^Dx. M-«r*WLfca, 1*1* Lfc 
^lft#*£0. 5L/^&lCTX7yH:« 
/0 ALT, sMWMJIfcfTfcofco 3 *»fb^ h 'J 

£A7kf£ti£ (0. 3 2WL) ^^yT'cri. 

0 mL/^II^Ct 8 mfttoiLtZo Z\(OXo^LXn 

htifzttm^mm, *ftu 6ow- 

0Ri»LT. »*«2.4g«:»fc 0 
[0 0 7 1 ] ^.W»**X4«ls]l!r#W ^tztZ\*>, 
{b^-y^ryU (N i (OH) 2) <D fcT— ? 0O^5£B£ *K 

i^EPMA («^*ft:/n--:7W * D7t7^f-) 

[0 0 7 2] W.b^»#«»3&»b, iEtt-^tt, *<fr« 
7)^^C07K^{b-V/^^ (N i (OH) 2) 
*fI»*s#*irw*ft»ffc = ^^F (Co (O 

h) 2) t>*b*znKtoiz»ft<ni&*x&zi\ttWW> 
[0 0 7 3] Z\<n1fo3i2 4. 1 g ^7k^y y — <K igSK 

5. 2 gSrig-g-U ^btt7^^WcY5t->S**$r^P 
x.tiM4 0 0mLHf;, ^(7)^7 U h ? 

\y— -f\Z{t\h^, M2 0 0t;tCT4^1 Wit, 

•[0 0 7 4] RJt»T«, *=7 I? — ^r*ig. ^ci5feL. @ 
. ^0 y ^£A-*^&^gHb& (L i N i O2) d^b/«f 

0. y f a □ h s^Kib^ (LiCoo 

7t 0 sic. ^— i?^&*ftftmz\xn*&mfrbo. i 

M m(75t5i^iT*cOr3/</U h/ (- 7 >7-^ + h) iff 
•^tt^ai^Lfci 0. 2i^±X'^o7t 0 

[0 0 7 5] ^j^^J 8 

5^27C^T-t»^18. 54g$rl. OL^fi^^/^^t' 
-#-q3<D*0. 1 LC^lt^7 y-^r?#7t 0 CO 
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TKiSfft ( 1 . 17. OmL^Dt, fcT— * 

-fi:*BHL/l*, «#Lft3ft«fe, «*^S:0. 5L/ 

Tto 3 7k^{^ h y £ A*SrR (0. l l^u 

/L) ^^t^y/lCT 1 . OmL/#COfi|-£T'8 0#P H 1 

6OtT'-0R«LT, »*«2 0gS: 

[0 0 7 6] Z<n&m9. 2 7 gl^TKBSfbi;^^^ — * 
£3. 8gSr»*Lt«, T/u^^Sa^otflcAn, B£ 
*#H55<K 7 0 0tT10^MLt, 
£*#/i 0 ccoft***, XjBUeJUK EPMACJ:-5=^ 

r f a 't»*^y^'>A=.-y-5ryulI^*ft:* (Lio. 9 <> N 
iOi. 9 s) A»P>tt9. f^a/<;u hit 

-&Btffc4fc (Lio. 9 o CoOi . 95) ftie>tt£2J| 

(-^>5r/U+r3/^U h) ffc+ttZmiELtLt 
r^>, 0. 2J^±T'£>o7t 0 
10 0 7 7] H*£#J 9 

63W^18. 5 4g£l. 0Llt^7^t' 

— # — ^cqtko. i Lc^ir^7 ^^7t 0 -co 

7kfm& ( 1 . 2^-/U/L) 17. OmL^^D^L. f— # 
-MHLtft, «#L*a<f>, ftSff#:*£:0. 5L/ 
^f^lCT*^ y-H^ALT. 2Kl|R«l«rff/cfo 

*: 0 3 o#?£. ykmit-r b v VJ**mi& (o. 11^ 

/L) ^^>y(Ctl. 0mL/^SI^8^1 
^^W^, 6Ot'C-0e«Lt, fi*fi2 0g* 
[0 0 7 8] :«9. 2 7 g(C*g£{t:L>^r>jU-* 

ifit^, 7 o ott- 1 0B#ffij&/£Lx\ life^^^ 
zntco ^(om$M, xm\B\vr. EPMAiaa^^ 

*^B^U^'>A--y>5r/UlI^Kfbft (L i . . iNi 
O2. os) ^P>*"9. ^-frAa^/U 

(L i 1 . 1 C o O2 . 0 s ) frhteZ 2 fiWig 

0. 2J^_tT-£>o7t 0 
[0 0 7 9] 1 0 

dl^i^^l 8. 5 4g£l. 0L$|^7^t' 
-77-*<DtK0. 1 LIC5->»L-C^7 V-^ntio Z(D 
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/<5 

(1. 2^/u/d 15. 8mLtmmm7km& 

(1. O^u/L) 1. OmU^Di tr— * — 
RflLfcf*. «»L4*SF>. ftS^SrO. 5L/^<Ofi| 
^CT^7 'JH3AL-C, ft*BJfc£fffcofc 0 3 0 

*mti- h y (o. n^/u £ 

St/fy/Ct 1 . 0mL/»(O»^T-8«FftWD^o 

6 0tT*-BR*Lr, S*«2 0gS:»/t. 
[0 0 8 0] Z<nt&M9. 2 7 g(C7K^bli^^A-7K 
/<? *4. 2 g$rI^Lti, 7/U;t»5o|f|C^ g 
35#fflat*, 8 0 0tfl0WMlT, Sfe<7>!»* 
£rf#/z 0 X«UeI«h EPMAtc<t^=i/</U 

*'D«*«y^*A^y^/u**H»fk* (LiNio^) 

9tm»tf» i f-$J*='<*bm&Mkta (L i 
Coo. gsCuo. osOa) 7)>b^6 2JltfSiicOEfc 

7c;i£^Tft^®;^<b0. 1 m mCOi^^^T'CO=3/-</u h 

20 0. 2J^±T'^>of- 0 

[0 0 8 1] Hj&#J 1 1 

5r*ttf»*18. 5 4g£l. 0LM^7Xf 
-7j-^cd*0. 1 Ll:MLTX7 V-Zmz* Z.<D 

l 1 — (-x r >-^-^?j*-r *>-^£et, ana/</i/h 

TKftffcO. 2^-^/L) 15. 0mLifi87^-> 

L/^cDf«|^(cr^7 y -tC^ALT, ft****:*?* 
JO o/c 0 3 Oft'ik. i^mti- M ^ATklgfS (0. IK 
^r^S^^yiCTl. 0mL/^II^T'8B| 

U *«ttJftttl<f* 6Ott-0R)»U, »*fi2 0 
g£t#7t 0 

[0 08 2] Z^9. 2 4 gtCTK^bU^^^-JK 
^#{S^.^, 8 0 0tT'10^MLT, 

40 *^«^!;^^^-y-5r^«^S&fk» (LiNi02) 

^<b/<f»?, ^JBflj^y^^An^^una^stfkfe (l i 

Coo. 9oMgo. 10O1. 95) 75^^521^ 
0. 2U-kX'hotz 0 

[0083] mmm 1 2 

^"^li-?-^^! 8. 5 4g£l. 0h^&<DtTy^^ 
50 —u—4p<n-fco. lLI^SLt^^y-^to 
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— M % 7^n^Y^->^ST, asi^^h 

7KSfK(l. 2^/U/L) 15. 8mLi«7/^;- 
£i**r£fl£(l. O^t/U/L) 1. OmLH))ll^ fcT 
— SrftHLfcflL »i*Lfca*S>, a*^f^«:0. 5 
L/^cOfi|£(CT*7 y-lc^ALT. a3RKtftS:tT/«C 
of: 0 3 TK^ik-^ h'J *i*7kT§r& (0. IK 

/U/ L ) ^ti^y/Ctl. OmL/#<7)f'l^-C8B# 

L N 6Ott-0WILr, ^2 0 

[0 0 8 4]. w^>»*9. 2 7 gUiTkBMfcy — * 

8 0 ot-ci O^MLt, m^mM 

*^tt*«y-f-*A=:y-5r/Ult*IMb* (LiNiOa) 
frbte*), ^S«B^y^^^=i^</uh«^{b^ (Li 
Coo. 9 s A 1 o . o 5 O 2 ) 2mW&<F>n 

^CttfW^O. 1 MmtOi^W^^yUh 

0. 2ait'fcof; 0 
[0 0 8 5] HMi0iJ 1 3 

6 54glrl. 0L|iWif7^t' 

-Tj-^cOtKO . 1 LCMIT^7 !J— £r»£: 0 -co 

y — ic N r :/^r~-> a*t *->?FfiET\ «^^>h 

7KS»(1. 13. 3mLi5B8f^y* 

fete (1. 0^^/L) 4. OmL^M, fc*— 77 — 
«r«MLrt:SL «J*Lfcd«&, tl^^rO. 5L/^ 

3 0»S. h ^^*Sfft (0. 13W 

L) $:tf 'fVT'lCT 1 . OmL/#cOfd^T8B#F B 1;tJ0 

[0 0 8 6] CtO#^9. 3 1 gtCTKSgfby ^^A— tK 
V TV sl-fe&mkm (LiNiOz) 

frbtt*). ^m^vTv^^^^hm^mt^) cl i 

Coo. s o T i o . 2 u O2 . 1 ) fi*ht£Z> 2 Jf tfcig 

^#7fc?£(CTl£^-fl@7^6 0. 1 m mCD$i£ * T*cO=3/< 
,VY/ JM^-it^ffifl^L*: <t - 

0. 2J^_bT'^ofc 0 
[0 0 8 7] H^^J 1 4 
ffl»=^-5r/W^ffi»^^^Ai:«:8 5 : 1 5 <D{b^fi 
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ZCO&^ii, tfc^S«^15 0mVgt^o]to 
[0 0 8 8] ±fS*^cOTKfeft:-'y^/l--^<^> ? ^^75^ 
6*6— «Mft^t&*l 8. 31g$rl. 0L8*<0#7 

/0 h7k?ti<£ ( 1 . 2^/U/L) 66. 7mLtti b* 
L/^llalCt^7 y — (-SALT, **iHft*:fr* 

ofz 0 h y «?x,*?Sf« (0. 43-e 

^/L) ^t^y/Ctl. 0mL/^fl&T'8B| 
mMz-fZo C^«t9(-L-C^6tLfcttiR«:»ia, 7ki5fc 
L, m^^a^, 6Ott'-0ftj|LT, ft*^2 5 

g 

[0 0 8 9] ^60^9. 2 0 glCTk&ffcy ^*A-tK 
J&4. 2gSrfi^L/^«, TA-^g^otfUiAH, S£ 

Srf#/t 0 CcOfc^tt. X£|Ih]#t\ EPMA!a6^/^ 
6£{b#> (LiNio.'HsVo. 1 5 O 2 . is) ri* b 

^Jf^y^£A^<^hm^s£fb^ (Li co 
nt. mic. Th-^^m^^Tt&^T^^s^^o. 

j^^tt^^i^Lrc<t ^ 5, 0. 2gifJ)ot 
30 [0 0 9 0] ^*&0*J 1 5 

BB^y^ffiR^c^^B 5 : 1 5CO{b^S;l&it 

^u-^Di,^f,46rftft : f»*^ftfc. rota* 

li, MWl5 6m 2 /gt'*)ot 
[0 0 9 1 ] ±IB««07K»{b-3/^r/i— J*frbtt 
5I*Sf»*18. 24g^l. 0L£fi<7)#7*tr 

-t^-^co^o. iLi:»iiLU7y-W;o:w 
40 ^7!i -C, T^-^-f^fHiT, «83^h 

7k*£?£(l. 2^VL) 66. 7mL^[li k*— 
-£&P^Lfcf&. K#L**«e>^ ^^^^^rO. 5 L/ 
^^i;t^7 U-i:i|AU, a*(t*«:fT*o 

3 0 5H&, TK^ib-7" h y ^A?K^f^ (0. 4 3^ 
/ L) ^3li^>^t 1 - 0mL/#COfi|£T-8H#p B 1 

6 0icr— 0R«L-C. W2 5g^ 

[0 0 9 2] ~<Offi3i9. 2 1 g(C*S£{by 7k 
50 *4. 2g$rI&Lt^ T/u^^^-5ot£(cAix. ®e 
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&ntL 9 X»lHl«r % EPMAia6^<^ 

(LiNio, h 5 C r o . i s O2 ) ri>e>& 0 . 

(C, t-^xSf^^gCt^Sl/l^O. 1 /i men 
[0 0 9 3] HJEM 1 6 

itf®Wl4 5mVgt^ot 

45lSWft*18. 43g^l. OLSiW^ 
tf— ^7 — «^6OtK0. 1 Ltc^tfcLT*^ ^-«:Sto ^ 
^^7!^- tc, r v^^^^-r xi-v^^ET, ^3/</u 

hTK^^ (1. 2^e/U/L) 6 6. 7mL^^P^L. fcT— 
4:*MLrt:* % «#L*M*e>* ^f#*£-0. 5L 

fc c 3 0»ii ?kSHk^- h y ^atk^ (o. 43^ 

/L) ^fM>:/!:tl. 0mL/^cOfi|^r*8B#r H 1 

(0 0 9 5] IC0^9. 2 4 g^*K<fcy^/>ix — tK 
i£4. 2g^U;|, 7/Kt8$o|£|;A^ & 
^#H^*, 8 0 0ttlO«fW«lSLt, mfecoffi*: 

4£> (LiNio. h s M n o . i s O 2 ) frhte*) ^ ^ 
SfflS^y ^^A^r^/U hM^Kfk* (L i C0O2) a* 
bft* 2*«atO«tta:T-T-*)5^i:^«®54x/l 0 IE 

MSLtir^ 0. 2&L±V*>otL 9 
[0 0 9 6] 1 7 

ffi-y^iffl^v^y^s 5 : 1 5co{b^SI^ 

[0 0 9 7] ±ta«*0*»{k-.y^ryU7>'^^»*b^ 
6Zftft-f»*2 1. 46g^l. OLgW^t' 
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7ki$^(l. 2^/U/L) 66. 7mL^0x:, fcT— 
-**BJLfc«, «#Lfc#<b* a*^^«rO. 5L/ 
#<7>«^U-C*7 U-USAlt, 2*Bifc£fTfco 

fc 0 3 o*hjl *§£<k^ h y <yj**mm (o. 43^ 

/ L ) ^i?Ky^Tl. OmL/#Ofi|^-C8i3f B 1 

e otct— h(6*lt, M2 8 g ^ 

10 mz Q 

[0 0 9 8] 3tel4. 4 5 g(C*g£{ky ^^M,— 

§£^fsm^ 8 0 0tt'ioWMlt, 

5k3r?#£ 0 ^COft^ll, XlftlslSf, EPMAtCj:^^ 

4k#3 (LiNio. 85 Lao. i s O 2 ) A» 6 <C 9 , 
*Ji«fI5^y-^^^=3/</Uh1S^»{k*3 (LiCoOa) 

2 ■«is<o»«tt^--e*>s c * tmmzntzo 

^telf:^^, 0. 2J^_LT-&ofc <> 

[0 0 9 9] 3£*S#) 1 8 
flfflt - 7^i:«^^Ai^85 : 15 ^{k^S^ 

*#iimTu*«{k-*- h y *A*jgis&ig««u:«ta % 
jo [0100] ±ia««<7)*»fk^y-5r/i->yy 9 Aa*e>& 

3 8g£l. OLgf^^^t' 

7K^t^(l. 14. 2mLi^--;^ 

O^t/U/L) 3. OmL^ilOi fcT— ^ 
-MBlLtS, «»LW«b, ^^^x^O. 5 L/ 

Ac e 3 0.M, fcrnk-r h y A*jgfft (o. 1 i^e/u 

/L) ^t^7*|:tl. ■0mL/#<nffl£'T-8B*ra 

VXftflkflK 1 . 6Ott-0R»U, W^)2 1g^ 

[0101] z<r>®MS. 6 5 g(C7K^fky ^r>A-7K 
ifi4. 2g***Lfc». 7/U;t^^ol£l:An, «t 
m&m%<P. 8OOtt'lO0ff fl l«lt, llfeco^^ 

®) (LiNic. 8 5 G a o . 1 5 O 2 ) hte *) . ^ 
50 SSR^y^^^^^^h-yy/W-S^fk^ (Li Co 
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o. h 5 N i o . 1SO2) 2Jl«it<0*«« 

[0102] 1 9 

fflK-S'*''^ 5Mfc3^<yH-aO t *lK*i*8 0 : 1 

[0 10 3] ilB**^*!*^^^ 3 ^^^***^ 
8. 5 2g*rl. OLSi^?^ 
t*— *cqtK0. l U:^U^7y-W:c ^ 

h*Sfffi (I- 2*/U/L) 15. 0mLi*>^ 
= ^A7KS»c (1- 1. 0mLi:»7 

h!;^A*jS«(l. OWL) 1. OmL^JD 



22 



*0. 5L/^H^t^7UH:iALT, Mll^ 
llWD ^i^^Ctl. OmL/^ll^ 

*»U 6Ott-0R»Lt, OXtil 

2 0 g«r»t, 

10 10 4] ~co&;fc9. 3 1 gl^TKKifcy^^^"* 
8 0 0tt'10Nff«U, mfe^m^ 

^yUa^/Uh««3«{b«> (LiNio. h 5 Co 

0. 1 s F e o. 0 5 O2) *««J* ?I J^* 

1, n/^h^^^^A^ y h y 9^K^iWk* (l i 

Coo. 9oZro. 05Y0. osOa. 025) 

Pi£L^<tC^ 0. 2a±"C*>ot, 
20 [0105] 
It [l^ll 
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[0107] nifo&\2 0 

mm m 2 xm m l tz * v * v a =. v >r it 
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